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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 
Information Disclosure Statement 

1. The information disclosure statements filed June 14, 2004, August 1 1, 2004, October 08, 
2004 and December 07, 2004 have been considered; however, the large number of references 
precludes a thorough review of each reference, therefore, the Applicant is requested to identify 
any specific references, which are believed to have particular significance in the prosecution of 
this application or which are considered material to the patentability of the pending claims, for 
further consideration by the examiner. 

Claim Objections 

2. Claiml is objected to because of the following informalities: 

At the end of claim 1, "layer" should be inserted after "passivating". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
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has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA 
35 U.S.C. 102(e)). 

4. Claims 1-5, 8-22, 24, 26, 28 and 29 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Farrar (6,424,289 Bl). 

Regarding claims 1-5, 8-11, 20, 21, 24 and 28: 

Farrar discloses a method of processing a semiconductor substrate, comprising the steps 

of: 

depositing a protective layer 21 (Fig. 8 and Col. 4, lines 64-67, or protective layer 
comprising "17" and "21" in reference to claims 24 and 28) on a substrate surface comprising a 
conductive element 1 (copper, Col. 3, lines 20-21), wherein the substrate surface comprises a 
dielectric material 19 in which the conductive element is disposed (note in the embodiment 
shown in Figs. 1-6, Farrar discloses the dielectric material "7" is polyimide, Col. 3, lines 24-27, 
which is a low-k dielectric material typically having a dielectric constant ranging from 2.5 to 
3.5), wherein the protective layer comprises photoresist that is formed by depositing the 
photoresist over the substrate surface, exposing and developing the photoresist under conditions 
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that do not degrade the substrate surface to expose a selected region of an underlying layer (note 
item 1, 17 or 19 in Fig. 8); 

selectively removing a portion of the protective layer to expose the conductive element of 
the substrate surface; 

depositing a metallic passivating layer 23 (Fig. 9) onto the exposed conductive element, 
wherein the passivating layer comprises tantalum, tungsten, titanium, etc. (Col. 5, lines 8-12); 
and 

removing at least a portion of the protective layer 21 (or at least a portion of the 
thickness, i.e., the entire thickness is removed, therefore, at least a portion of the thickness is 
removed) from the substrate after the deposition of the metallic passivating (Figs. 9-10 and Col. 
5, lines 21-29), wherein the protective layer (photoresist) is removed by wet chemical etch. 
Therefore, this claim is anticipated. 

Regarding claims 12 and 13: 

These claims depend from claim 9 and contain limitations associated with an amorphous 
carbon protective layer; however, claim 9 only requires that the organic material for the 
protective layer be either photoresist or amorphous carbon. Therefore, regardless of the 
additional limitations associated with an amorphous carbon layer, Farrar anticipates the currently 
claimed invention because Farrar discloses the organic material is photoresist. 

Regarding claims 14-16 and 29: 

Farrar discloses the protective layer 21 comprises a dielectric material (i.e., a photoresist) 
that is deposited over the substrate surface; selectively etching the dielectric layer under 
conditions that do not degrade the substrate surface (Figs. 8 and 10); and removing the dielectric 
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layer 21 after deposition of the passivating layer 23 by etching using a wet etch (Col. 5, lines 21- 
29). 

Regarding claims 1 7-19 and 26: 

Farrar discloses depositing an intermediate layer 17 (Figs. 7-8) on the substrate surface; 

depositing a protective layer 21 on the intermediate layer; 

selectively removing the protective layer to expose the intermediate layer; and 

selectively removing the intermediate layer under the conditions that do not degrade the 
conductive element 1 (Col. 4, lines 63-67), wherein the intermediate layer 17 comprises an etch 
stop (of dielectric material, e.g., silicon nitride, Col. 4, lines 61-63) and the protective layer 21 
comprises a photoresist. 

Regarding claim 22: 

In the instant claim, metal layers "23 and 13" (in Fig. 1 1) will be referred to as the 
metallic passivating layer and dielectric layer "17" will be referred to as the protective layer. 
Accordingly, Farrar discloses depositing the metal passivating layer by electroless deposition 
(Col. 5, lines 30-32 and lines 4-8). 

5. - Claims 36, 38, 39 and 42 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Shin et al. (US 2002/0173129 Al; hereinafter "Shin"). 
Regarding claims 36, 38, 39 and 42: 

Shin discloses a method of processing a semiconductor substrate, comprising the steps of: 
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depositing a metallic passivating layer 79 (Fig. 9D) onto a substrate surface comprising a 
conductive element 77, wherein the passivating layer is deposited as a continuous film (Fig. 9D 
and paragraph 0083); 

masking the passivating layer to protect the underlying conductive element of the 
substrate surface (Fig. 9D); 

removing the unmasked passivating layer by etching to expose the underlying substrate 
surface (Fig. 9E); and 

removing the mask 86 from the passivating layer (Figs. 9D-9E). Therefore, these claims 
are anticipated. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S!C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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8. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Farrar (6,426,289 
Bl) in view of Jiang et al. (6,303,200 Bl; hereinafter "Jiang"). 

Regarding claim 6: 

Farrar anticipates the method of claim 1 but lacks treating the substrate surface to expose 
the conductive element prior to deposition of the protective layer. Jiang teaches a method of 
electrolessly plating/passivating a conductive element 10 (Fig. 3) by selectively forming a 
protective layer 40 (Fig. 3) on an insulating layer, which has been previously opened to expose 
the conductive element (see paragraph bridging Cols. 3-4). Jiang further teaches that such a 
process prevents oxide from forming on the surface of the conductive element (Col. 1, lines 36- 
43). It would have been obvious to one of ordinary skill in the art to modify Farrar by first 
exposing the conductive element and then selectively forming a protective layer, as taught by 
Jiang, because such a modification would prevent oxide from forming on the surface of the 
conductive element. 

9. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Farrar (6,424,289 
Bl) in view of Sosnowski et al. (3,839,067; hereinafter "Sosnowski"). 

Regarding claim 7: 

Farrar anticipates the method of claim 1 and discloses that the protective layer 21 (Fig. 8) 
is photoresist. However, Farrar lacks specifically disclosing a process for depositing the 
photoresist. Sosnowski is cited only to show it was very well known and conventional in the art 
to deposit a photoresist film by spin-on deposition (note Col. 5, lines 8-10). It would have been 
obvious to one of ordinary skill in the art to modify Farrar by specifically reciting that the 
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protective layer (i.e., the photoresist) is deposited by a spin-on deposition process because such a 
process was well-known and conventional in the art for depositing a photoresist layer (as shown 
by Sosnowski). 

10. Claims 23 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Farrar 
(6,424,289 Bl) in view of Amelio et al. (4,639,380; hereinafter 'Amelio") 
Regarding claims 23 and 25: 

Farrar anticipates the method of claims 22 and 24 and discloses electrolessly depositing a 
metallic passivating layer by depositing an initiation layer (i.e., a seed layer 26, Col. 5, lines 4-8); 
and depositing a metallic passivating layer on the initiation layer by electroless plating (Col. 5, 
lines 30-32). Farrar lacks specifically disclosing a cleaning step after depositing the initiation 
layer; however, it is important to note that Farrar does not disclose specific process steps 
performed during the electroless plating process, probably because electroless processes were 
very well known in the art and one of ordinary skill in the art would already recognize specific 
process steps associated with an electroless plating process. Amelio is cited to show it was well 
known in the art to include a cleaning step prior to depositing a metallic layer (i.e., a metal 
plating) in an electroless plating process. Amelio discloses that a typical electroless plating 
process includes forming a seed layer (Col. 1, lines 39-40); cleaning the substrate after forming 
the seed layer (Col. 1, lines 58-61); and depositing a metallic passivating layer. Therefore, it 
would have been obvious to one of ordinary skill in the art to modify Farrar by specifically 
reciting that a cleaning step is performed after depositing the initiation/seed layer because 
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Amelio shows/teaches that an electroless plating process typically incorporates such a cleaning 
step in order to ensure the quality of the metal coating (note Amelio, Col. 1, lines 59-61). 

1 1 . Claims 30-33 and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Farrar (6,424,289 Bl). 

Regarding claims 30-33 and 35: 

These claims are essentially drawn to a system for performing the method of claims 1, 
10, 17, 22 and/or 23. Since Farrar discloses/anticipates all process limitations of the currently 
claimed invention, it would be readily obvious to one of ordinary skill in the art that Farrar must 
incorporate a system comprising means for performing the process steps recited in at least claims 
1, 10, 17, 22 and/or 23. Accordingly, these claims are held obvious over Farrar (if not 
anticipated). 

12. Claims 27 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over Farrar 
(6,424,289 Bl) in view of Hashimoto et al. (5,656,128; hereinafter "Hashimoto"). 

Regarding claim 27: 

Farrar anticipates the method of claim 24 but lacks incorporating an amorphous carbon 
protective layer. Hashimoto teaches that utilizing an amorphous carbon film with a photoresist 
film improves resolution (i.e., "photolithographic resolution") because the amorphous carbon 
film serves as an anti-reflective film (note Col. 1, lines 48-59 and Col. 2, lines 7-13). It would 
have been obvious to one of ordinary skill in the art to modify Farrar by incorporating an 
amorphous carbon film as taught by Hashimoto because such a modification could significantly 



Application/Control Number: 1 0/8 1 2,480 
Art Unit: 2823 



Page 10 



improve "photolithographic resolution". Note: When an amorphous carbon film is incorporated 
with the photoresist film (in Farrar), the following process steps would result: the amorphous 
carbon film is deposited over the substrate but underneath the photoresist film, and the 
amorphous carbon film (and photoresist film) is etched under conditions that do not degrade the 
conductive element, i.e., the etching is performed to expose the conductive element (as shown in 
Fig. 8 of Farrar), which is materially different from the photoresist and the amorphous carbon 
films, accordingly, the conductive element would not be degraded by the etching conditions. 
Regarding claim 34: 

This claim is essentially drawn to a system for performing the method of claim 27. Since 
Farrar (in view of Hashimoto) discloses all process limitations of claim 27, it would be readily 
obvious to one of ordinary skill in the art that Farrar (in view of Hashimoto) would incorporate a 
system comprising means for performing the process step recited claim 27. Accordingly, these 
claims are held obvious over Farrar in view of Hashimoto. 

13. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shin (US 
2002/0173 129 Al) in view of Okumura et al. (4,954,218; hereinafter "Okumura"). 
Regarding claim 37: 

Shin anticipates the method of claim 36 and specifies that the mask 86 (Fig. 9D) is a 
patterned photoresist mask; however, Shin lacks specifically disclosing how the mask is 
removed. Okumura teaches it was very well known in the art to remove a photoresist mask by 
ashing (note Col. 2, lines 52-53). Since Shin does not specify how the photoresist mask is 
removed, it would have been obvious to one of ordinary skill in the art to modify Shin by 
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specifically reciting that the mask is removed by ashing because Okumura teaches/shows it well 
known in the art to remove a photoresist mask by ashing. 

14. Claims 40 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shin 
(US 2002/0173129 Al) in view of Farrar (6,424,289 Bl). 
Regarding claims 40 and 41: 

Shin anticipates the method of claim 36 but lacks the conductive material specifically 
comprising copper or the passivating layer being selected from the group specified in claim 41 . 
However, it is noted Shin does not specify any particular type of material for the passivating 
layer 79 (Fig. 9D) and Shin does not exclude any particular type of material that may be used for 
the conductive material 77. Farrar is cited primarily to show that an interconnect structure, 
similar to that disclosed by Shin, can be formed of a copper conductive material 1 and a 
passivating material 13 comprising tantalum, tungsten, titanium, etc., (Col. 5, lines 30-39). Since 
Shin does not (1) exclude any type of material from being used for the conductive material or (2) 
specify any particular material for the passivating layer; given Farrar' s disclosure, it would have 
been obvious to one of ordinary skill in the art to modify Shin by specifically using copper for 
the conductive material and titanium (for example) for the passivating layer because Farrar 
shows/teaches that such a combination of materials is well suited for an interconnect structure, 
which is similar to Shin's structure. Note that it has been held to be within the general skill of a 
worker in the art to select a known material on the basis of its suitability for the intended use as a 
matter of obvious design choice. In re Leshin, 125 USPQ 416. 
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Conclusion 



15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lex Malsawma whose telephone number is 571-272-1903. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Lex Malsawma 




February 15, 2004 




OLIK CHAUDHURI 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



